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iwm&] mm* 

imxm 1 1 ru^mtm^w : 

2. 53^1 I 457 

3.53"^ : C24H31N3O4S 

f£fi53*#r : FABMS : m/z 456 [M-H]~ (EI 1 ) 

ftfrmmnmfrffi : in 456. i960 [m-h]- 
nnm 456. 1930 (C24H30N3O4S) 

1) iH-NMR (D2O-2O mM Na2HP04 (pH 9), 750 MHz) : (EI 2 ) 

£ppm 0.818 (3H, s), 0.837 (3H, s), 0.882 (3H, s), 0.960 (1H, m), 1.058 
(1H, m), 1.167 (1H, m), 1.326 (3H, s), 1.37 (1H, m), 1.38 (1H, m), 1.40 
(1H, m), 1.58 (1H, m), 1.61 (2H, m), 1.52 (1H, br d, J = 13 Hz), 1.76 (1 
H, br d, J = 14 Hz), 2.024 (1H, m), 2.181 (1H, dd, J = 4, 14 Hz), 2.291 
(1H, dd, J = 14, 16.5 Hz), 7.698 (1H, d, J = 7.5 Hz), 7.845 (1H, d, J = 
7.5 Hz) 

2) 13C-NMR (D 2 0-20 mM Na2HP0 4 (pH 9), 125 MHz) I (HI 3) 

£ppm 15.236 (q), 19.037 (t), 20.287 (t), 20.955 (q), 21.835 (q), 25.987 
(t), 33.381 (s), 33.636 (q), 37.308 (s), 39.590 (t), 41.199 (t), 42.346 
(t), 52.769 (d), 56.381 (d), 79.096 (s), 114.965 (s), 124.399 (d), 139. 

004 (s), 141.232 (d), 143.775 (s), 150.282 (s), 152.656 (s), 172.081 (s) 

, 173.538 (s), 174.661 (s) 

iH-NMR (D 2 0-20 mM Na 2 HP04 (pH 9) , 500 MHz) : (El 4 ) 
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dppm 0.815 (3H, s), 0.834 (3H, s), 0.877 (3H, s), 0.949 (1H, m), 1.048 
(1H, m), 1.163 (1H, m), 1.297 (3H, s), 1.35 - 1.40 (3H, m), 1.52 - 1.63 
(4H, m), 1.753 (1H, br d, J = 14 Hz), 2.012 (1H, in), 2.158 (1H, m), 2.29 
9 (1H, m), 7.646 (1H, d, J = 8.0 Hz), 7.769 (1H, d, J = 8.0 Hz) 

[|ff^^3] 7 y fry*? T'J 1 )^ ( Flavobacterium )JB. V'^'J T ( Zobelli 
a)Httft'>;^a7A ( Tenac i bacu 1 urn ) JB H JK U lt^^ 1 ISfc^lir^b^ 

mt^mn 1 x*i 2 zmi-rz - 1 zftrnttzmmt^yut 1 x»± 2 ^ssyts 

o 

A - Xtf-v-XYM-2-23 (FERM P-18478) "C* &ft ^ 3 lEflcOSiii&o 

[If ^5 5 ] If « l IBtt^frmik^tJK l Xfilf 2 fdf^MHk^ 
[If 6 ] If*]® l ffi*o$r»fk^»K Uh'J^f^y'J^ v r 

[0 0 0 1 ] 

[0 0 0 2] 

[ft5fc<7)»T] 
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£7& s £D»b*L-Ci/>& (L. Provasoli; Ulva. Biol. Bull., 1958, 114, 375.: M. T 
atewaki, L. Provasoli and I. J. Pintner; J. Phycol., 1983, 19, 409.) 0 

^(DMi^tffc^&^t-h^hiiX^h (M. Tatewaki, L. Provasoli and I. J. 
Pintner; J. Phycol., 1983, 19, 409.) OfflMoW$JJ&53\ tf^ 

[0 0 0 3] 

mn^±mmmm * -t^x <Dm5fm^ax^ z>&mt%m<7)& xmmm k 
®.±mmmmvfmMj&. m^mmmw ^w^^^mLx^^ (#112001 

-396342) o L^U ^(D'^W^Mt h^l&ft. tf* ^ >*^fflt/®fi* 
%\<D£iX&-ofz 0 

[0 0 0 4] 

[ms^^-r^Tt^o^] 

*Vs7f 'J A • ^ v-XYM-2-23 (FERM P- 18478) 0*§ ^M^T?^ 
W&te£^-&i£t3:^K£J£#U ttz%<Dit^mmMM16.X3bZ>c\t*fL\& 

[0 0 0 5] 

( 1 ) TK^Slt^ttK : 
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2. ^T-i : 457 

3. : C24H31N3O4S 

®*55-*f : FABMS : m/z 456 [M-H]- (IU 1 ) 
nftnmUMiftffi : »Jli 456. I960 [M-H]" 
ff#jfi 456. 1930 (C24H30N3O4S) 

1) iH-NMR (D 2 0-20 mM Na2HP0 4 (pH 9), 750 MHz) : (El 2) 

Sppm 0.818 (3H, s), 0.837 (3H, s), 0.882 (3H, s), 0.960 (1H, m), 1.058 
(1H, m), 1.167 (1H, in), 1.326 (3H, s), 1.37 (1H, m), 1.38 (1H, m), 1.40 
(1H, m), 1.58 (1H, m), 1.61 (2H, m), 1.52 (1H, br d, J = 13 Hz), 1.76 (1 

H, br d, J = 14 Hz), 2.024 (1H, m), 2.181 (1H, dd, J = 4, 14 Hz), 2.291 
(1H, dd, J = 14, 16.5 Hz), 7.698 (1H, d, J = 7.5 Hz), 7.845 (1H, d, J = 
7. 5 Hz) 

2) 13c-NMR (D 2 0-20 mM Na2HP0 4 (pH 9), 125 MHz) I (0 3)' 

Sppm 15.236 (q), 19.037 (t), 20.287 (t), 20.955 (q), 21.835 (q), 25.987 
(t), 33.381 (s), 33.636 (q), 37.308 (s), 39.590 (t), 41.199 (t), 42.346 
(t), 52.769 (d), 56.381 (d), 79.096 (s), 114.965 (s), 124.399 (d), 139. 

004 (s), 141.232 (d), 143.775 (s), 150.282 (s), 152.656 (s), 172.081 (s) 

, 173.538 (s), 174.661 (s) 

[0 0 0 6] 

( 2 ) Tgaoa^k^wttK : 

I. ^gofe : fe-fe 

iH-NMR (D 2 0-20 mM Na 2 HP0 4 (pH 9), 500 MHz) : (0 4) 
Sppm 0.815 (3H, s), 0.834 (3H, s), 0.877 (3H, s), 0.949 (1H, m), 1.048 
(1H, m), 1.163 (1H, m), 1.297 (3H, s), 1.35 - 1.40 (3H, m), 1.52 - 1.63 
(4H, m), 1.753 (1H, br d, J = 14 Hz), 2.012 (1H, m), 2.158 (1H, m), 2.29 
9 (1H, m), 7.646 (1H, d, J = 8.0 Hz), 7.769 (1H, d, J = 8.0 Hz) 
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[0 0 0 7] 

(3) f 'J » A ( Flavobacterium )JB, V^'J T ( Zobel 1 ia )liar i~ 
y^a7A ( Tenac ibaculum ) JH KM L . HUfiE (1) KiESKOfrmffc^jR 1 X 

fiHuia (2) tcsE«o»fa^!»K 2 *&mtzmt)zmirz>ffit&.V!}zmmzig 

1 X(± 2 Sr^-f h - *!$Wtt1r2>mMit¥®M 1 X(i 2 <7)i!i^vi 0 
[0 0 0 8] 

(4) 75^f'J *AJRfcJR1-*tt*M&^ 75Wf , J'7A-^tf-'> 
-XYM-2-23 (FERM P- 18478) T^^flJIS (3) KfEfc<7>S£Jt&o 

(5) fjfE (1) KfE«0$r&*fc^K 1 XtiltrfS (2) fcSEftOSrjKft^&K 

( 6 ) huIS ( 1 ) KfEf^frSilb^SC l^F'J^f^v »; ^ y77*^ * 

(7) frie (6) ^mm<D v u *?-)i<4tfc*frm4k*vm-r v v ^A-cMt* 

[0 0 0 9] 

*tLtf!RFHR5c$*t-f, 01*. If, 77*>^f V^A -^e-y-X ( Flavohac 
terium sp. ) YM-2-23 (FERM P-18478) „ ft^a?A • .Xfcf-v-X ( Ten 
ac ibaculum sp. ) YM-1-69 (FERM P-18479) ^\ ifL^^I^^S^t-Sflft 
£3*»f £ YM-1-694*^ YM-2-23* <7Ht*> "9 ^ ^ti^<7)^<75» 

I**ttfflUiJ:v>o rYM-l-69*0«mM*J fcii, 00* If, 
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2iE«Oil*ffi^Jt95%^±ffl|WI«ril*E^J-e^$tL*16S rRNA V3IIM^ 
fctfoB^Efll*^ 4 fBttOffiHE^J £ 95%&±fflR ^JS*E^J"C^ $ n£gy 
rB«fcT£#^B»^£*L& 0 rYM-2-23%^»ffi*J £ Ltli, ^OxtfZob 
ellia uliginosa ATCC 14397^W f> *i£ 0 16S rRNA V3$f tic* fsT-^/Xiig 
yrB«fE^Oil^S^y^l^-l-69^^YM-2-23»<7)-€-tL ( i; [b]— -tL 

[0 0 10] 

ya^D-X, 7^h~^> +yn-X, 77^7-^, -^>r-h-;V A Jf 

m*. to*.**. &mmm, ^-y • 

x^--/ y^^<h^#^X{±a^rfflv^tLS 0 

[0 0 1 1 ] 
[0 0 12] 
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f lz$Li&wm £ ft £ o *%mm f <7>£j5£*^fli* tea L tz t § £ Z> - 

[0 0 13] 

i£#tf^fr^b^W l X(i 2 £iiMlffiiM-&«LT{±, $i£trftlt» 
[0014] 

if Mik^Vd m *mmft*^-)HtM (n x. t£\ h ^ ^ ^ v ^ v tv*9 > 

y>f;i/7 5/ ^;V7 7-f'J7WJ K (DAST) co^t^E)S) K <£ 
[0 0 1 5] 

mifSh lM^Mb#:£7kSrfb*^lt-?- h 9 A T^St" & - <h K <fc ^ 
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o 

[0 0 16] 

mmmm&mfb*iz>o mm^mmmmtLxn, r**t (ulvales) bob 

MX\ ^Jx.{i\ (Monostromataceae) . T (Ulvaceae) % t* 

z-V^YW, ^ V ( Monostroma nitidum ) , [WJ^^^tibx. ( Monostroma oxv 

spermum ) . [sj^^- V 't: h 3-7*)r ( Monostroma angicava ) , Tt-tH-t-St^?! 
ItUTtyJIt^TtyJ ( Enteromorpha compressa ) , ^M^^Tir S 
•j ( Enteromorpha intest inal is ) . X/^T* J 'J ( Enteromorpha linza 

) , T^JR^^T:*-* (Ulva conglobata ) , ^I7t7tf (Ulva pertus 
a) & t'Z m^i- Z> £ i: tf*-C § £ o 
[0 0 171 

TL^^f^ft) -C^ffl^tLTV^c^Otll^TJ: < , Mx.ll ASP7*&ttk PE 

^zmmfoxbtiism Km^n^^^K 10-12-10-3^ g/mi ti-zvym+t l 
mmm<Du& it, mw&±mm mm^^ x § & it m -e * =a tf# k to pi «* * 

15~25°C®S^^-r^^>o 

[0 0 18] 
[Uttiffll] 
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±»«r«tWSf*?«7Kt?!E^l0fS, lOOfS^U -to? *>100v>f *n y y h 
1/10-7 'J >7#-7'V- HC53*2£U il!»3>7- v#-e-7°l^- 
ife 0 £ »f <, 2 ~ 3 0 ffe K J&S L tz M ~~ ifc%L<D rr o - - £ *ti*rtiffl <D v 

'J>7f-yi^-K:ttIL, ^Mb^^^i-effl^^^tt^o 247t&<5>W248 

%<r>-*4 t u-rv- htc2*^Li^ y y '7 h^oASP7^%*5^a-L, -ett^tLcT) 

ffll^O u n - - * * (7) e ^Jf & £ £ o T 2/t-f o jgg&fi L 0 z\<Dy° 

U- h£l9~~22T\ ^»8l4^K/H&»il0l^ra-e5HP^*L, ^HM^ 

#:MiStt^^tl*t Lt, YM-l-69^^YM-2-23»^8|^tL/io YM-1-69* 
( Halimeda opuntia ) GUkSM^B) ^t>#*$ fLfc^Hre* •) 
, YM-2-23#:{±t: ( Monostroma nitidum ) (il7t^§) 

[0 0 19] 

##09 1 T?»*b*L£:tt£«»016S rRNA VSflTO^gyrBSfeT-^DNAifi^K^J £ 
&5eLfco YM-l-69t£<016S rRNA VS^WgyrBafcT-ODNAia^g^iJ £ -e*L-r 
tLSE^iJ#^- 1 &UTEyiJ#-^3 t-^-to ^ 7^=> YM-2-23*&016S rRNA VZffl$LJkXf& 
rB^TODNAia^K^iJ £ -5- *i*?fiWmttr 2 £ 0WJ#-S|- 4 ^i" 0 nhtifz 
mmz-D^XT-t^-^PM (DDBJ-fasta) *ft<z>tzm&. #E^JI±^1^^ 

-tWL&m <o e#i tn^ttm&ZTFLtzo 

[0 0 2 0] 
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[fu] 



S5?U 


ffllRjtt (%) 




Accession Number i 


1 


94. 18 


Zobellia uliginosa 


M62799 


2 


95. 26 


Tenacibaculum amylolyt icum 


AB032505 


3 


78. 18 


Zobellia uliginosa 


AB034224 


4 


84. 91 


Tenacibaculum amylolyt icum 


AB032586 



[0 0 2 1 ] 

2 C^-To 

[0 0 2 2] 

im2] 





YM-l-69 


YM-2-23 


if? A^J^ 








+ 


+ 




+ 


+ 


OF Mil 


o 


F 


v ^ ^ A & £ ^ ;W>-> A (DWM 


+ 


+ 


mm^mTt 


+ 


+ 


-r > f-ji/^^ 














+ 


+ 


DNA JP7K^^? 


+ 


+ 


Tween80 #n7.R:fr$? 


+ 


+ 




+ 


+ 














bis?— feffStt 




+ 








? 'JXr>t>iil!! 







[0 0 2 3] 

miRZfm2<D%£Wzfrh, YM-1-69*(±t-^-v/^+^^ A -^fcf-v-X ( Ten 
acibaculum sp. ) iilHj^^tL. YM-2-23*fcfi 7 7 tfs* ? T U ^ A • Xlf-v-X 
( Flavobacterium sp. ) t |5Jte£ *Lfc 0 Tenacibaculum sp . YM- 1 -69#fc 7k. I FF 1 avob 
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acterium sp. YM-2-23*(i, AliK#i ^W^^f^^fFK-b > 

^-K^ti-etL^K^FERM P-18479 (§KB : ¥^13^8^30 0) WFERM P- 
18478 (mtU : ¥$13^8 J! 20 0) tLXmtZtiX^&o 
[0 0 2 4] 
[HJftfll 1 ] t: h 

S^tlSf t*MML/:V^t bx ( Monostroma oxvspermum ) (iASP7*£ 

4Simmmmm-^^( ? uy'v- Y (IWAKI?±$L ^T48-MTP<hB&1-) (O-^iJi 
H&^ASP7}#it!l£lmU ZLm&Vm iCO.W^iJDL, B £ & £v£ 

^^O^ijUlOO^ l^^jJDL^o :ollH#77^y3 >^*j-LT8~180 

o fcffeO^JK&aiOO/* l»4flfe*Lfco iit, ft^^lfflMJK7&nml*)7t^l0 
-20Ilt^^J:9 K^Lfc^fc h^«^^48-MTPOl--<T<7)?L^100// l 
■fo^JjnLTilgJtSrlmlfc Lfc„ - 048-MTP^B^ffi(7)^0^#-r22 0 C. 3-50^ 

i&^^yy'^mm^M^^mm (meo t^ii, MEccofltMg^-^^w^ 

[0 0 2 5] 

■9- y y°)V £ L ^ ^^o^*5 0 mo -7 t: h * H 5 K 

TF-fo Ztz, t > 7°^ ^iUO L^:^^*5 B t<7) V^r t fi^t«<7)?S 

o 

ASP7^fttlO&^;{imT03i«9"C**o 
[0 0 2 6] 
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1^3] 



&ms?mi& (lL^, pH 7.8-8.0) 





950 ml 


NaCl 


25 g 


MgS0< • 7H 2 0 


9 g 


KC1 


700 mg 


CaCl 2 


840 mg 


Tris-HCl 


1 g 


NaN0 3 


50 mg 


Na 2 -glyceroP0 4 


20 mg 


Na 2 Si0 3 • 9H 2 0 


70 mg 


Vitamin B12 


1 u g 


n h >J D = il 


70 mg 


Vitamin Mix S3 *1 


10 ml 


PII metals *2 


30 ml 


S2 metals *3 


5 ml 



[0 0 2 7] 

114] 



*1 Vitamin Mix S3 



m^7K 


100 


ml 




5 


mg 




1 


mg 




1 


mg 




0. 1 


mg 




0. 01 


mg 


-f y y 1 — )V 


50 


mg 




30 


mg 




0. 02 


mg 



[0 0 2 8] 
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1^5] 

*2 PII metals 

1000 ml 
1 g 

48 mg 
1. 13 g 
144 mg 
5. 2 mg 
4 mg 



[0 0 2 9] 

me] 

*3 S2 metals 





500 


ml 


Na 2 Mo0 4 -2H 2 0 


63 


mg 


NaBr 


640 


mg 


SrCl 2 -6H 2 0 


304 


mg 




14 


mg 


LiCl 


61 


mg 


KI 


0. 65 


mg 


v 2 o 5 


0. 18 


mg 



[0 0 3 0] 

immm 2 ] mmt^mn 1 <o&m • mm 

mm H-C77+V^f'J')A • ' * b? - v - XYM-2-23 (FERM P-18478) £ ffl 
v>/: 0 vjyyn^ (r^^ntti^ 37.4g/K Xti^^^^ 

££oT^»£rI^L-TPtQ ^fflv^: c Mm^*100ml = ^ "7 ^ X =r ^T50ml 
co^V >ynx^fflv^-C30°C-e24B#P H 1« O&frlOOHHfg) U ^£5!!^ 
i#%450mlO/^ y 7 Mtl 'J y h 77X3 U TO 

24B#r^^« L f: 0 *£tfl^800ml Ao tz^ y 7 Mtl ! J y h ^WfELft 7 y 

X3l6^-CiiM^* (^130H1$S) Rtfmni)H50mlA^fzl') y F;^E^7 

yxzuo^-cmmzm mmoomm -efr^ *&«^jg3o°c, ^«^ffl(i3Br^ 
t Ltzo z<d x d izLrm<btifzt%mmms') y v^z&L^m.Lfz 0 mm*m 



mm7k 

Na 2 -EDTA 

FeCl 3 -6H 2 0 

H3BO3 

MnCl 2 -4H 2 0 
ZnCl, 

CoCl 2 -6H 2 0 
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frfr) 69®#£50%T-b h- h ;W7Kv#wll200ml-ez:iD]ffltti U mffiLfz 0 H£M 

¥4^4* >HP-20 (H^t^ffc^tt) 2500ml £ -£7J 0 ttfla £ 10% T -fe 

h — h ^ ^7X?#^6000ral-e^^-LTMJtaL, 50% 7 -t h - h 'J ^7]c^-a6000mlt:- 

v#tb LT^#:^lfH®7>^t#^o iSt41i7>^T0Y0PEARL DEAE-650 (M) ($V 

-jfcr^tt) K8UlF$-t*\ i80mM NaCl-20%T-b h - h 'J ^Xfliifr Lfz^ 450mM 
NaCl-20%7-b 1- - h >J ;U7k*#tftt^t4®7>£*#tti Lt^ 0 v#m®5^£«Killi L 

T7-tf-f'JJ^ii^:|i r4^4*ytiP-20 (H^lL^^tt) 500mH; 

10% 7 -t h - h >; ^7Kv#^1000ml-e^?i-LTlailL^ 50% 7 -b h - h 

v ^mmooomix-fe&mftznfzo m±mmLtz^ m&n&*ft^nmm 

&£>fc>-ttX ^ mWlfflt LTlOOmM NaCl-20mM Na2HP0 4 -20%T-lr h - h 'J ^7K*#f& 
(pH 9) Zm^tzyfr&M? h ff? y 4 - (7vy^A;^tt^fx>7;^ 
^ttMSephacryl S-100 HR|*I#25mmXft ^ 1200mm) «L, ^#l£@f&14 

-22%7-fc h - h V )V-5g (m^^s/lfcfem&m^tzft&mtt.? u-7 h ?'y V 
4- (Tvv^A/svr^--^-^ J->^.^^±MRES0URCE RPC 3 ML, [*J#6.4mmX 
S^100mmX2«^J) -C5M*U ^M^^^ISI^m, iCfM t LX5-2 
5%7th-h ;w-l% NH37jQ#m£ffiv^j^-$#:^ h ^ 7 ^ - 
y^A/^tt^i > ^**^#ttMRES0URCE RPC 3 ML, |*!@6. 4mmX M £ 100mm 

x2«^ij) itzxmmLtztz*^ mu<Dmitmmn*^ir&^&m(Dmmt 
i ^^uo^gifTto 

[0 0 3 1 ] 

[mm 3 ] mmt^n 2 <d&m • am 

m^mmt^n 2 1 1 *> n^i-^> 0 mmt^m 2 i±*&-%m&ximtbx 
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^wii2 iz&tf&mmtmmm'c &mmt lx\i%t^ h-Hj^-5 g (NH4 

)2C03+5ml NH 3 /l7K^ift^fflv^7t:i^iiW^n-7 h^^^^ - (77yU/^ 
^-4h^jcy^^^±S!iRES0URCE RPC 3 ML. ft@6.4mmXft £l00mmX2^ii:?iJ) 

&X § & o 

[0 0 3 21 

^fiVy'JiVyTV^^ (10%. n-^-*t>?#$u j{€mftJ&Ifit*^#ttM) 
100/. 1£?«LT J: <i^LMfi^2B#P H mj££^o y7y*^>OfW 

tzix^m-f^mzzmnL. ^^v-^-xmm^^Ltz^ mmmt 

LT50~100%T-fe b- HJ )l--7kZm^*fzn&W.fo?v-? Y?77 J - (IV 
-*^#tt^TSKgel 0DS-80Ts. I*l#4. 6mraX ft $ 150ram) KXftW. LtztZZte 
l*5£*tt (iR*#«Jl52^g, W99%) 1 <£> b V t^frfa (J^TM 

e 1 t ■&-#") £ ^<£> h V J* f-;i/#{iNMRviij^v#|R-e^)^>S> * y - 

^tft?^ h ^rv^(-0CH 3 )<7)— OT&sffc^KMy h * v^(-0CD 3 ) t SSI LM e IB 
m-x.Z>o Me 1 *tJl52^g^y ^ y -^200^ Hlrf^LyK^TTKMb^^^-^ h 
'j *-Mn«*&2m-Lll$W«x£-£fco RJfcift*. ^Iflfflfc LT50~100%T-b h 
— h V ^-7K^fflv^ci^iI»y nvb^77^f- (jjCV -*^:#tt^TSKgel 0 
DS-80Ts, F*J#4.6mmX ft $ 150mm) KT53*gt L£ i *iftJR*-e (i|X»^140//g 
„ W98%) Me 1 Oit7C# (J^TMe lH3«t) **§fc 0 

[0 0 3 3] 

[M e 1 Olifc^flilttR] 

2.5H r -s I 499 

3. fl^ss : C27H37N3O4S 

K*##T : FABMS : m/z 500 [M+H] + 

^ftMtmmftVr : mmm 500.2569 [m+h]+ 
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tmm 500.2583 (C27H38N3O4S) 
1) Ih-nmr (fi^y-;K 500 MHz) : (HI 7) 

dppm 0.916 (3H, s), 0.941 (3H, s), 0.973 (3H, s), 1.086 (1H, ddd, J = 3 
.5, 12.5, 13.0 Hz), 1.136 (1H, dd, J = 2.0, 12.0 Hz), 1.271 (1H, ddd, J 
= 4.0, 13.0, 14.0 Hz), 1.380 (3H, s), 1.47 (2H, m), 1.50 (1H, m), 1.65 ( 
1H, m), 1.69 (2H, m), 1.73 (1H, m), 1.84 (1H, ra), 2.130 (1H, ddd, J = 3. 
5, 7.0, 12.5 Hz), 2.34 (2H, m), 3.488 (3H, s), 3.914 (3H, s), 4.034 (3H, 
s), 7.911 (1H, d, J = 8.0 Hz), 8.258 (1H, d, J = 8.0 Hz) 

2. ) 13 C-NMR (1^^/-;K 125 MHz) : (EI 8) 

£ppm 15.413 (q), 19.559 (t), 20.797 (t), 20.961 (q), 21.981 (q), 28.416 
(t), 33.835(q), 34.164 (s), 37.928 (s), 40.356 (t), 41.722 (t), 42.996 
(t), 52.266 (q), 53.255 (q), 52.255 (q), 53.328 (d), 57.432 (d), 79.291 
(s), 120.0 (s), 127.392 (d), 140.407 (d), 141.6 (s), 146.659 (s), 149.8 
(s), 164.761 (s), 166.027 (s), 167.4 (s) 

5. : tK^^dmso^ss^, 50~ioo%^ 9 y-^mm, 50~ioo%r-t b - 

[0 0 3 4] 

[M e 1 B Wlft^Wttf] 

2. 5f={-m. : 502 

3. fttt : C27H34D3N3O4S 

flM : FABMS I m/z 503 [M+H] + 

nfrmm^MLfrffi : mmm 503.2777 [m+h]+ 

tmm 503.2772 (C27H35D3N3O4S) 

iH-NMR iM.* 9 y 500 MHz) : (m 9 ) 

£ppm 0.916 (3H, s), 0.941 (3H, s), 0.973 (3H, s), 1.086 (1H, ddd, J = 3 
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.5, 12.5, 13.0 Hz), 1.136 (1H, dd, J =2.0, 12.0 Hz), 1.271 (1H, ddd, J 
= 4.0, 13.0, 14.0 Hz), 1.380 (3H, s), 1.47 (2H, m), 1.50 (1H, m), 1.65 ( 
1H, m), 1.69 (2H, m), 1.73 (1H, m), 1.84 (1H, m), 2.130 (1H, ddd, J = 3. 
5, 7.0, 12.5 Hz), 2.34 (2H, m), 3.488 (3H, s), 3.914 (3H, s), 7.911 (1H, 
d, J = 8.0 Hz), 8.258 (1H, d, J = 8.0 Hz) 

5. mm®. : Tfc&t/DMSOKiti^ 50-100%^ 9 y-^-mm, 50~ioo%T-t i> - 

[0 0 3 5] 

[Me 1 H 3 oa^fc^Wtt jf] 

2. 57-T-* : 471 

3. frtt : C26H37N3O3S 

glM I FABMS : m/z 472 [M+H] + 
mfi-f&ffcg.m5f%r : UPHI 472.2630 [M+H] + 
tmm. 472.2634 (C26H38N3O3S) 

iH-NMR (DMS0-d6. 500 MHz) : (HI 10) 

Sppm 0.802 (3H, s), 0.810 (3H, s), 0.885 (3H, s), 0.951 (1H, m), 1.018 
(1H, m), 1.150 (1H, m), 1.254 (3H, s), 1.35 (1H, m), 1.36 (1H, m) 1.37 ( 
1H, m), 1.50 (1H, m), 1.54 (1H, m), 1.57 (1H, m), 1.58 (1H, m), 1.688 (1 
H, m), 1.984 (1H, m), 2.174 (2H, br d, J = 8.5 Hz), 3.399 (3H, s), 3.741 
(3H, s), 4.570 (2H, br d, J = 5.5 Hz), 5.495 (1H, br t, J = 5.5 Hz), 7. 
587 (1H, d, J = 8.0 Hz), 7.722 (1H, d, J = 8.0 Hz) 

2) !3C-NMR (M* 9 J ~ HMBC (Heteronuclear Multiple Bond Coherence) 
S.C/HSQC (Heteronuclear Single Quantum Coherence) 7* ^ 9 hfr&k b</Z5~< 

*^>7^|^) : 

£ppm 14.2 (q), 17.7 (t), 19.0 (t), 20.0 (q), 21.1 (q), 26.7 (t), 33.0 ( 
q), 33.3 (s), 36.1 (s), 38.3 (t), 40.1 (t), 41.1 (t), 51.2 (q), 51.2 (d) 
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, 52.0 (q), 55.2 (d), 63.7 (t), 76.8 (s), 119.2 (s), 121.8 (d), 134.1 (s 
), 138.3 (d), 146.2 (s), 159.8 (s), 162.8 (s), 166.2 (s) 

5. mM& : 7k£tnoo% * *? ; - ti> izm&* 50% x 9 J - ^tM#^ 50% t -t h 

[0 0 3 6] 

tmwo5] 1 o*^^aus (meo otfett 

1 |SIIi^48-MTP^^|fflM Ltzmmt^Wn 1 g/m 

0 iO'>'J-Xi3?iJffltU HJtWl fcH*fcK3Bra*g?*Lfco ^IS^. 12|£ 

1 <7)MECli, 

1 // g/ml X 10"12 = l ag/ml (atto-gram per milliliter) 

//g/ml) Bill K7Fi- 0 ^#OJ^M^^^oTV^^^^^|| 

H£*t& 0 J$*10B^O6S»*3R GBrMffc^SU&iftJ&lX 10-6// g/ml) 
E^EH2tC^i" 0 ^#^^-r^$t#$tVT^«9, i£«10B|£^MEC(±, 
1X10-6// g/ml = 1 pg/ml (pico-gram per milliliter) 
hta^o v*t: ^<7)«(iH»!l 1 *±— B fcft2|l|fflUI&55*S£fr *> - 

t «b ®mmmmm<Dtii&, 3 b m k »±tt#±, 

20X (2X2) 3 = l,280*fflflt 

20X (2X2) 10 = 20,971,520« 

3BmtJt^^i:10Bm^t±iHBJ3a^nO,00(M§m±^ii5iLT^i9, MEC 

[0 0 3 7] 
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»|S3ft»7Kll3 H«-C»* Lfc7t7^ (Uiva oertusa ) , sK-)7*>"J (En 
teromomha intest inal is ) frh&b1XtzMi£fflm*fo&®Mi&?fc&MiSH&*b. 
XM3b& £ f IJffi L T &if^ M L # / f - # y * £ ft £ £ ^ S v -V - U K 

v^ASP7J#%10ml Lfco I^E^tifrM^tfK 1 £lng/ml t <fc 9 Kj8§ 

fZo 

WL £ 2 % *5S in L & <D X 3b & o 
[0 0 3 8] 



[0 0 3 9] 

<Dmm*t%m • mm&.ffiz&®ir2>o ro^atitLtf, ^BMrt-coftmw* 



[^7] 



1000 ml 
100 mg 

200 mg 
100 mg 
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SEQUENCE LISTING 
<110> MARINE BIOTECHNOLOGY INSTITUTE CO., LTD. 
<120> NOVEL CHEMICAL SUBSTANCE 
<130> P02-0440 
<160> 4 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 190 
<212> DNA 

<213> Tenacibaculum sp. 
<400> 1 

CCTACGGGAG GCAGCAGTGA GGAATATTGG TCAATGGAGG CAACTCTGAA CCAGCCATGC 60 
CGCGTGTAGG AAGACTGCCC TATGGGTTGT AAACTACTTT TATATGGGAA GAAACCCCTC 120 
TTACGTGTAG AGGCTTGACG GTACCATAAG AATAAGCACC GGCTAACTCC GTGCCAGCAG 180 
CCGCGGTAAT 190 

<210> 2 
<211> 190 
<212> DNA 

<213> Flavobacterium sp. 




[0 0 4 0] 

imm] 
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<400> 2 

CCTACGGGAG GCAGCAGTGA GGAATATTGG 
CGCGTGCGGG AAGAAGGCCC TATGGGTCGT 
TACGTGTAGG GTACTGACGG TACCGTAAGA 
CGCGGTAAT 



ACAATGGGCG GGAGCCTGAT CCAGCCATGC 60 
AAACCGCTTT TATACGGGAA GAAACCACCC 120 
ATAAGGACCG GCTAACTCCG TGCCAGCAGC 180 

189 



<210> 3 
<211> 1173 
<212> DNA 

<213> Tenacibaculum sp. 



<400> 3 






GTATCTGGAG 

VJ 1 1 1 I v 1 VJ VJI 1VJ 


GTTTACACGG 


AGTTGGTGTA 

iiVJ 1 J. VJVJ 1 VJ l A 


AAAGCTACAG 


TTCACAGAGA 


AGGTAAAATA 


CTTTATCCTG 


TAAAAACTGT 


AGGTGAAACT 


CCAGACAAAA 


GTATTTTCCA 


ACAAACCACA 


ATGCGTGAGT 


TAGCGTATCT 


TAATAAAGGA 


AAAGATGATG 


AAGGAAATTT 


TATTGCTGAA 


TTTGTTAAAT 


ATTTAGATAG 


TACTCGTACT 


GGTGAGAAAA 


ACGGAATTCC 


TGTTGAGGTT 


AATTTACATT 


CTTATGTAAA 


TAACATTAAT 


TTTAGAAGAG 


GTTTAACAAG 


TACTTTAAAG 


AACGTTAAGT 


TTGAGATTTC 


TGGAGATGAT 


GTAAAAGTAG 


CTGAACCTCA 


GTTTGAAGGA 


GTTACTTCTG 


CAGTATCGCA 


AGCTGTAGCA 


CCTAATGATG 


CTAAAACGAT 


TGTACAAAAA 


GCTCGTAAAG 


CAAGAGAAAT 


GGTGCAACGT 


GGTAAACTAT 


CTGATTGTTC 


TGAAACTGAT 



TCTTGTGTGA ATGCACTTTC AGATCATTTA 60 
TGGGAACAAG AGTATGAACG TGGTAAAACA 120 
GATATAACTG GTACAGAAGT AACTTTCTTA 180 
GAATATAATT ACGAAACGTT AGCTACACGT 240 
ATCACGATTA CGTTAACAGA TAAGCGTAAT 300 
ACTTTCCACA GTAACGAAGG ATTATCTGAA 360 
CCTGTTATTC AGCATGTAAT TTCAATGGAA 420 
GCAATGATTT ATAATGATTC ATATGCTGAA 480 
ACTCACGAAG GAGGAACACA TTTATCAGGA 540 
AAATATGCAG ATACTTCTGG ATTACTAAAG 600 
TTCCGTGAAG GTTTAACGGC AATTGTATCT 660 
CAAACAAAAA CAAAATTAGG AAACAGAGAA 720 
GAAATGTTAA CTGATTATTT AGAGGAAAAT 780 
GTAATTCTTG CAGCTCAAGC GCGTCACGCA 840 
AAAACAGTAA TGAGTATTGG AGGTTTACCT 900 
CCAGCAGTTT GTGAAATTTT CTTAGTCGAG 960 
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GGAGATTCGG CAGGTGGAAC TGCAAAACAA GGTCGTGATC GTAATTTCCA AGCAATTTTA 1020 
CCCTTACGTG GTAAGATTCT TAACGTAGAA AAAGCGATGC AGCATAAAGT TTTTGAGAAT 1080 
GAAGAAATCA AAAACATGTT TACGGCTTTA GGAATCACTA TCGGAACAGA AGAAGATCCA 1140 
AGAGCATTAA ACTTATCAAA ATTAAGATAT CAT 1173 



<210> 4 
<211> 1173 
<212> DNA 

<213> Flavobacterium sp. 



<400> 4 






GTATCCGGTG 


GTTTGCACGG 


GGTAGGTGTT 


AAAGCTACCG 


TACATAGAGA 


TGGGAAAGTT 


CTTTATCCCG 


TAAAAAGTGT 


TGGGGAGACC 


CCAGATGATT 


CAATCTTTAC 


CCAAACAACA 


ATGCGTGAGC 


TTTCGTTCTT 

111 V/VJ 1 1 v/ 1 1 


GAACAAAGGG 


AAGGATAAAG 


AAGGGGAGTA 


CCTTTCTGAA 


TTTGTTAAGT 


TCTTGGATGG 


TACCCGTGAA 


GGGGAGAAAA 


ATGGTATCCC 


TGTGGAAGTG 


AATTTACATT 


CCTATGTGAA 


TAACATTAAC 


TTTAGAAGGG 


GATTGACCTC 


TACTTTAAAG 


AAATTGAAGT 


TTGAGGTTCA 


GGGAGATGAT 


GTTAAGGTCG 


CAGAACCTCA 


ATTTGAAGGT 


GTTTCTTCTG 


CGGTGAGCCA 


AGCTGTTTCT 


CCAGATGATG 


CCAAGGTTAT 


TGTTCAAAAA 


GCTACAAAGG 


CCCGTGAAAT 


GGTACAGCGT 


GGAAAATTGT 


CCGATTGTTC 


TGAGCAAGAT 


GGAGATTCTG 


CAGGTGGTAC 


GGCAAAAATG 


CCACTAAGGG 


GTAAAATCTT 


GAACGTGGAA 



TCTTGTGTGA ACGCCCTTTC CAATCATCTT 60 
TGGGAACAGG AATATGAACG GGGTAAATCC 120 
GATGAAACTG GAACCATTGT TACCTTCATA 180 
GAGTATAGTT ATGAGACCCT TGCCAACAGA 240 
GTTACCATTA GCATTACGGA CAAAAGAGTA 300 
ACTTTTTATT CCGATGCTGG ACTAAGTGAA 360 
CCTTTGATTC AAGGGGTTAT CGCGATGGAA 420 
GCAATGGTTT ACAACACCAG TTACACGGAG 480 
ACGCACGAAG GGGGTACGCA TCTTTCCGGT 540 
AAATACGCAG ATTCTTCTGG AATGCTCGAG 600 
TTCCGTGAAG GACTTACAGC AATTGTTTCC 660 
CAGACGAAAA CCAAGCTTGG AAACCGCGAG 720 
GAAATGCTCA CGGATTATTT GGAGGAGCAT 780 
GTTATCCTTG CCGCTCAGGC CAGACATGCC 840 
AAGACGGTAA TGAGTATTGG TGGGCTACCT 900 
CCTGCGCAAT GTGAAGTATT TCTTGTAGAG 960 
GGCCGGGACC GAAAATTTCA GGCCATTCTT 1020 
AAAGCCATGC AGCACAAGGT TTTTGAAAAT 1080 
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GAGGAAATAA AGAATATTTA TACGGCCCTA GGGGTTACTA TTGGAACGGA AGAAGATAGT 1140 
AAGGCCTTGA ACCTGGAAAA ATTAAGATAT CAT 1173 

[HI] 

[13 2] 

[03] 

[0 4] 

ffM^%K2 0lH-NMR^^^ h;l/Sr^i-|gTab*o 
[05] 

[EI6] 

[17] 

Me i ct)1h-nmr^^ h^^^i-m-e^^o 

[@8] 

Me 10l3c_NMR^^^ ^ ,u ^TT^m^^^o 
l@9] 

Mel B(7)lH-NMR^^^ h ^^^1"[l-e^)/5)o 
[0 10.] 

Me 1 H 3 <7)1h-NMR^^ h ;v £^1"g|-C& & o 
[Hill] 

5 <7)ig*10B^C97^^r|R<7)¥Kt: *)^o 
[0 12] 
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«BU#-S- [ 5 9 1 0 0 1 9 4 9 ] 

1 . tlf^ 0 1995^ 6 70 

2. tl^^B 2 0 0 3^ 4^230 
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